
tice made without precautions ; cooked thirty seconds.
A culture showed colonies of colon bacilli.
(9) Poultice cooked five minutes ; otherwise same

as No. 8. A culture showed a few colouies of colon
bacilli.

(10) December 13th. Surgical out-patient dress-
ing-room. Poultice made with aseptic precautions ;
sterile gauze, aseptic hands, etc. ; cooked thirty sec-
onds. A culture showed a pure growth of fine bacilli
but no pus cocci.
(11) The same as No. 10. Cooked five minutes.

A culture showed various bacilli of different forms,
but no pus cocci.

(12) Surgical private ward. The poultice was
mude with all aseptic precautions, and sterilized gauze
was used. The meal was boiled for three minutes.
A culture showed various organisms present.
(13) The same precautions as in No. 12. The

poultice was boiled for ten minutes. A culture
showed various organisms.

(14) Women's surgical ward. The meal was
boiled for three minutes and poured out. No gauze
was used. A culture was sterile.
(15), Out-patient surgical dressing-room. The meal

was boiled for three minutes. No gauze was used.
A culture showed only one colony of iong, thin bacilli.

(16) Surgical out-patient dressing-room. The poul-
tice was made with all aseptic precautions, aud the
meal was boiled for two minutes. A culture showed
long, thin bacilli and cocci.
(17) The poultice was made with all aBeptic pre-

cautions, aud was boiled for five minutes. A culture
showed long, thin bacilli and cocci.

These experiments show plainly, that although ap-
parently by chance, the flaxseed-meal poultice may be
perfectly sterile, yet in the majority of cases it is not
so. Nor can it be rendered sterile by the most scru-

pulous care in its preparation — as bIiowu, for exam-

ple, in experimeuts Nos. 16 and 17. Experiments
made in heating the meal for ten minutes or more re-
duced it to such u gelatinous mass that it was not suit-
able for surgical use, so that the times given here are
as long a period of sterilization as is practicable.The organisms found were in most cases probably
non-pathogenic and micrococci were not often present.
The place where the poultice was prepared seemed to
have little effect on its character, experiments Nos. 12
and 13 having been made under the most favorable
conditions, while experiment No. 1 was done in a
ward containing many of the foulest cases of diph-
theria.
Iu conclusion, it may be said that the flaxseed-meal

poultice is a dressing often sterile, and, if not sterile,
containing, as a rule, organisms which are probably
not pathogenic ; but that it may contain pus cocci.
It may be added that no care in its preparation can be
relied on to render it sterile.
The writer is indebted to Dr. Stokes of the Patho-

logical Departmeut of the hospital for his kind assist-
ance.

A Statue to Helmholtz.—The Emperor of
Germany announces that he will contribute 10,000
marks towards the erection of a statue in Berlin to
Helmholtz's memory. This is the first contribution
by royalty or any distinguished functionary of State
to commemorate the achievements of either doctor or

scientist, so far as our memory serves us.

A REPORT ON THE BACTERIOLOGICAL IN-
VESTIGATIONS OF AUTOPSIES.1

BY J. H. WRIGHT, M.D).,
Assistant in Pathology, Harvard Medical School;

AND WM. 11. BTOKKB, M.D.,
Resident Assistant Pathologist, Boston City Hospital.

(Concluded from No. 13, p. 296.)

GENERAL INFECTIONS WITH THE 8TAPHYL0C0CCUS
PYOGENES AUREUS.

In this group we consider those cases iu whicli the
bacteriological examination showed a general mono-
iufection essentially with the staphylococcus pyogenes
aureus. One of the cases of diphtheria is included
here because the general infection with the staphylo-
coccus seemed to have its origin in an operation wound
of the hip, rather than the throat. We also report
here more in detail the two cases of eudocarditis with
staphylococcus septicemia.Cash I. Infection-atrium a decubitus over the
scapula. Edema and bypostatic congestion of lungs.
Acute spleuic tumor. Arterio-sclerosis of aorta and
heart hypertrophy. Staphylococcus pyogenes aureus
in spleen, lung, liver and kiduey and cerebral men-

inges. Streptococcus and micrococcus lanceolatus in
lung.Cask II. Opborectoray for cancer. Métastases in
retroperitoueal lymph-glands, omentum and liver.
Circumscribed peritonitis. Acute splenic tumor.
Chronic diffuse nephritis. Chronic pleuritis with
effusion. Hypostatic congestion and edema of lungs.
Staphylococcus pyogenes aureus iu kidney and blood
of heart.

Casis III. Laparotomy for chronic salpingitis,
slight peritonitis. Soft spleen. Staphylococcus pyo-
genes aureus in the peritoneum, spleen and blood of
heart.
Case IV. Operation for congenital dislocation of

hip. Abscess about hip-joint extending around ileum,
beneath peritoneum, up to the kidney. Secondary ab-
scess in left shoulder, kidney and lung. Diphtheria.
Stuphylococcu8 pyogenes aureus in primary abscess,
kidney, spleeu, liver and lung. Bacillus diphtheria:
in air-passages and lung.
Case V. General infection with actinomyces.

The cultures showed a general infection with staphylo-
coccus pyogenes aureus also. This case is fully re-

ported elsewhere by Dr. Mallory.
Cash VI. Carbuncle of upper lip, metastatic ab-

scesses of lung and kidney. Acute endocarditis, ¡icuto
splenic tumor, acute hyperplasia of cervical and
mesenteric lymph-glands. Acute parelichymatous de-
generation of liver and kidneys. Acute degeneration
of heart, muscle. Staphylococcus pyogenes aureus iu
carbuncle of lip, kidney, spleen, liver, lung, pericardium
and blood of heart.
Case VII. Pyo-pueumothorax, perforation of dia-

phragm. Extensive purulent excavation of liver, gen-
eral peritonitis. Pleural effusion (left side), fatty de-
generation of liver. Staphylococcus pyogenes aureus
in remnants of lung, liver substance, liver pus aud in
kidney.Case VIII. Acute ulcerative endocarditis, acute
pericarditis, infarction of kidney, unresolved pneu-
monia, empyema, chronic passive congestiou. Gen-
eral hypertrophy and dilatation of heart. General

1 This papor will appear in the Boston City Hospital Reports, SixthSeries.
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edema of connective tissue. Staphylococcus pyogenes
aureus iu heart-lesion, spleen, kidney, kidney infarc-
tion, liver and blood of heart.

Case IX. Purulent broncho-pneumonia, empyema
of one side, broncho-pneumonia and acute pleuritis of
other side. Multiple miliary abscesses in kidney.
Staphylococcus pyogenes aureus iu lung (purulent
broncho-pneumonia), liver and spleen. Kiduey ab-
scesses sterile.
Case X. Acute alcoholismus. Congestion of lung

and stomach. Acute splenic tumor. Acute pareli-
chymatous degeueration of liver. Staphylococcus
pyogenes aureus in luug, liver and kidney. Spleen
sterile. Pneumococcus also in lung. A mouse inoc-
ulated with an impure culture of the pneumococcus
found in the lung died iu forty-eight hours with typical
encapsulated diplococci in the blood.

ANOMALOUS GENERAL POI.Y-1NE1CCTIONS.

Under the head of anomalous general poly-infection
we group certain of tbe cases in which the staphylo-
coccus pyogenes aureus and the streptococcus, or either
of these organisms and the micrococcus lanceolatus,
have beeu found together iu the same case in some of
the internal organs other than in the lung. The poly-infections of this character which have been observed
in diphtheria, scarlot fever, erysipelas and puerperal
cases are not included in this group, but are considered
elsewhere.

Cash I. Cirrhosis of liver, chronic interstitial
nephritis, dilatation of right ventricle of heart, fibrous
myocarditis, general chronic passive congestion, ascites
and hydrothorax. Staphylococcus pyogenes aureus
in liver and kiduey. Streptococcus and staphylococ-
cus pyogenes aureus iu spleen. No cultures from luug
and heart.

Case II. Extreme hemoglobinemia, hemoglobi-
nuria, icterus, acute splenic tumor, acute fatty degeu-
eration of heart-muscle. Mici'OCOCCUS lanivolal us and
staphylococcus pyogenes aureus in kidney. Micrococ-
cus lauceolatus and streptococcus in lung. Strepto-
coccus in liver. Spleen sterile. Unknown bacteria
in blood of femoral vein.

Case III. Meningitis purulenta, Becondary to
otitis media. Acute splenic tumor. Streptococcus in
pus of otitis and in liver. Staphylococcus pyogenes
aureus in kidney and lung. Bacillus coli communis
in blood of heart. Spleen sterile.
Case IV. Acute lobar pneumonia, acute pleuritis,

acute splcuic tumor, urinary fistula, abscess of kidney,
acute degeneration of kidneys, cirrhosis of liver, arterio-
sclerosis of aorta aud coronary arteries, atrophy of
pancreas. Streptococcus iu liver, staphylococcus albus
(?) iu kidney, large coccus in spleen. Various bacteria
iu lung.

Case V. Chronic diffuse nephritis, fatty kidney.
Edema of brain aud lungs, arterio-sclerosis of coronary
arteries, mico-purulent bronchitis, acute splenic tumor.
Micrococcus lauceolatus and streptococcus in liver.
Micrococcus lanceolatus in kiduey and spleen. Blood
of heart negative. A mouse inoculated with the mixed
culture from the liver, died in about forty-eight hours
with a streptococcus septicemia, as bIiowii by cultures
from the organs.
Cask VI. Chronic coxitis with suppurating foci,

peritonitis with BeriouB exudation, fibrinous focal pneu-
monia left lung, subacute nephritis aud geueral amyloid
infiltration. Micrococcus lauceolatUB in peritoneal ex-

udate, lung and kidney. Streptococcus in liver, spleen,
and also in kidney.

Case VII. Brouchiectatic abscesses iu lungs, or-
ganized pneumonia, subacute pleuritis with pus forma-
tion. Acute splenic tumor. Subacute nephritis.
Micrococcus lauceolatus and staphylococcus pyogenes
aureus in lung, pleural-pus and kidney. Staphylococ-
cus pyogenes aureus in liver. Spleen sterile.

Case VIII. Acute croupous pneumonia, acute
fibrinous pleuritis. Acute splenic tumor. Micrococcus
lanceolatus and staphylococcus pyogenes aureus in
lung, liver, kiduey and blood of heart. Micrococcus
lunceolutu8 in pleura, spleen and blood of femoral
vein.

DIPHTHERIA.

Up to the time of the well-known work of Frosch,
it Was generally believed that the bacillus diphtheria
never invaded the internal organs, but was only to be
found in the local inflammatory lesions. Iu ten out
of fifteen autopsies on this disease, this investigator,
by using large amounts of material for each culture,
could demonstrate tbe presence of the bacillus either
in the blood or in some of the organs. One of the
most frequent situations in which it was found was iu
the pneumonic areas of the luugs. PreviouB to the
work of Frosch but a very few instances are on record
in which the bacillus has been met with in these situa-
tions. One of these is its occurrence in the spleen in
a case reported by Koliako and Paltauf. In the cervi-
cal lymph-glands it has been observed by Schmorl in
seven out of ten cases. Recently Booker obtained it
in cultures from the spleen, submaxillary gland, lung
and blood of the heart in a case of diphtheria, and
Kutcher observed it once in the liver aud once in the
kidney.
In the broncho-pneumonia of diphtheria the presence

of the bacillus diphtheria! was noted by Thaou in
1885, but its occurrence in this common complication
of the disease does not seem to have received much
attention until the last few years, during which time
Johnston found it in a single case, Strelitz in oue case
out of eight, Flexner iu one of two cases, Mosny in
one of three, Kutcher in eight out of nine, while the
frequency of its occurrence in the cases examined by
Frosch, has been already mentioned. Of other bacteria
associated with the broncho-pneumonia of diphtheria,
the work of Thaon, A. Friinkel, Prudden and North-
rup, Mosuy uud Netter, shows that tho streptococcus
is to be met with in the great majority of caBes. In
the two cases reported by Flexner, however, the
micrococcus lanceolatus was present, and of the eight
cases of Strelitz's, the same organism was present in
five, in three of which it was accompanied by the
pyogenic cocci.
The occurrence of a poly-infection in certain cases

of diphtheria with both the specific bacillus aud the
streptococcus has been insisted upon by Barbier. This
writer holds that there exist two forms of the disease,
oue a pure mono-infection with the bacillus diphtheria),
the other a poly-infection with that organism and the
streptococcus, or various (doubtful) varieties of it.
This conclusion is based mainly upon the results of the
bacteriological examination of the throat during life.
The post-mortem demonstration, however, of the
presence of pyogenic cocci in the interual organs has
apparently been made iu but a few cases.

Geueserich, in au examination of twenty-five autop-
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sies on cases of diphtheria of different clinical types,
found among these, four cases of invasion of the blood
and internal organs with the streptococcus, while in
many cases a general infection with the staphylococcus
pyogenes albus was observed.

Bacteriological examinations of the various internal
organs have been made in 31 cases of diphtheria, in
5 of which scarlet fever was coincident, aud in another
case typhoid fever. The bacillus diphtheria: has
been found by culture in the lung iu 30 out of 31
cases examined, iu the liver in 9 out of 29 cases, in
tbe kidney in 6 out of 31, in the spleen in 5 out of 31,
in the blood of the heart in 5 out of 26, iu the mesen-
teric lymph-glands in 7 out of 16, in the cervical
lymph-glands in 4 out of 9, in the bronchial lymph-
glands in 2 out of 3, in the brain tissue iu 2 out of 5
cases, and in the mucous membrane of the stomach in
3 cases. In 21 of the 31 cases, or in nearly 70 per
ceut., there has been found a more or less general in-
vasion of the internal organs by the pyogenic bacteria,
of which the streptococcus was the one most frequently
met with.
The streptococcus was present in oue or more of

the large viscera (exclusive of the lungs), or in the
blood of the heart, or in both, in twenty cases. In
five of these cases, in addition to the streptococcus in
certain organs, the staphylococcus pyogenes aureus or
the micrococcus lanceolatus, or both, have beeu found
also in some of the organs of tbe same case.

Among the streptococcus septicemias was the case
of diphtheria and typhoid fever reported by Morse, in
which the typhoid bacillus wub also found in the
various viscera. The only case of pyogenic infection
in diphtheria in which the streptococcus was not con-
cerned, but in whicli the staphylococcus pyogenes
aureus wub cultivated from all the large viscera, was
one with a recent operation wound about the hip-joint,which should be regarded as tbe probable infection-
atrium for the staphylococcus. Because of its unusual
features, this case should be excluded from considera-
tion as an ordinary case of poly-infection in diphtheria,
as should also be excluded for tbe same reason, one of
the cases of general streptococcus infection, in which
the infection-atrium was probably a recent oporation-
wound iu tbe abdominal wall with abscess formation.
Excluding, therefore, these two surgical cases, there
still remain nineteen cases of poly-infection in which
the infection with the bacillus diphtheria? was compli-
cated by infection with the pyogenic bacteria.
This fact is of importance in connection with the

treatment of diphtheria with antitoxin, for while the,
antitoxin is certainly capable of neutralizing the effects
of the diphtheritic poison under certain conditions, yet
there is no evidence that it can neutralize the effects
of the pyogenic infection as well. If it is generally
true that 60 per cent, of all cases die with a generalinfection with the pyogenic cocci in addition to the
infectiou with the bacillus diphtheria!, the failure of
the antitoxin to effect a cure in a certain proportion
of cases can be readily understood. It will be inter-
esting to observe in future, when tho antitoxin treat-
ment has come iuto general use, whether many cases
of pure uncomplicated diphtheria come to autopsy as
at present.
Of the thirty-one cases, broiicho-pneumouia was

present in nineteen. The cultures from the lung in
these broncho-pneumonias gave the following results :
The bacillus diphtherias (uot accompauied by other

pathogenic bacteria) in eight cases. The bacillus
diphtheria! and the streptococcus in five cases; the
bacillus diphtheria!, tbe streptococcus and the staphy-
lococcus pyogenes aureus in two cases; the bacillus
diphtheria!, the streptococcus, the staphyloccus pyo-
genes aureus and tho micrococctiB lanceolatus in one

case; the bacillus diphtheria: and the staphylococcus
pyogenes aureus in one case ; the streptococcus (not
accompanied by other pathogenic bacteria) in one case,
and the bacillus diphtheria:, the streptococcus and the
micrococcus lanceolatus in one case.
From these results it is apparent that no one organism

is to be regarded as the cause of the broncho-pneu-
monia of diphtheria. Iu fact, some or all of these
species of bacteria above mentioned may be present in
the lungs without the occurrence of broncho-pneumonia,
as the following results show. Of the twelve cases in
whicli no pneumonic condition was present, the cult-
ures from the lungs in six cases (including two cases
of pulmonary infarction) showed the preseuce of the
bacillus diphtheria: as the only pathogenic organism
present, in two cases the bacillus diphtheria: and the
streptococcus, in two cases tho bacillus diphtherias and
the staphylococcus pyogenes aureus, and in two other
cases the bacillus diphtheria:, the streptococcus, the
staphylococcus pyogenes aureus and the micrococcus
lanceolatus.
Undoubtedly a large portion of the bacteria develop-

ing iu the cultures from the luug are derived from the
smaller bronchi, and not from the lung substance
proper.
An interesting case, not included in our cases of

diphtheria above analysed, in which the bacillus diph-
theria! waB found, may be referred to here. The case
was essentially one of broncho-pneumonia iu an old
man, no other well-marked lesions being made out at
the autopsy, although the larynx and trachea were not
examined. There were no symptoms during life. The
cultures showed the presence of typical forms of tbe
bacillus diphtheria! in the lung and liver, in addition
to various unknown bacteria. The -organism, how-
ever, both from the lung and liver, was found to have
no virulence towards guinea-pigs. This lack of viru-
lence towards guinea-pigs has been occasionally ob-
served in the bacillus diphtheria:. We have noted it
ourselves in a number of instances, even when the
bacillus was derived from fatal cases of diphtheria. In
addition to this case we have also met with tbe bacillus
diphtheria in the lung in two other cases, in one of
which it was found to be typically virulent towards a

guinea-pig. In neither of these cases was there any
suspicion of diphtheria during life and the air-passages
were not examined at tho autopsy.

scarlet fever.

Crooke, in 1885, found micrococci in the spleen and
kidneys of 30 caBes of scarlet fever; and in the same

year Friinkel and Frendenberg found the streptococ-
cus in cultures or sections from the submaxillary
glands, the liver, the spleen and kidneys in three cases
of tbe disease. Raskin observed the streptococcus in
the purulent lymph-glands aud joints, and four times
in the blood of the heart in scarlet fever ; and Leubartz
examined a case with similar results. Iu the kidneys,
in scarlatinal nephritis, Babes obtained constantly the
same organism. The occurrence of a streptococcus
general infection has atao been constantly observed by
Kurth at autopsies on scarlet fever.
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Autopsies have been performed on 11 cases of scar-1
let fever, iu five of which diphtheria was coincident.
A well-marked general infection with the streptococ-
cus was demonstrated in four cases (diphtheria beingcoincident in two); a general infection with the micro-
coccus lanceolatus in one case ; and in another case a

general poly-infection with the micrococcus lanceolatus,
and the staphylococcus pyogenes aureus ; these bacteria
being found in the various organs either separately or

together. In still another case, in which diphtheria
was coincident, the culture from the spleen showed
the presence of tbe micrococcus lanceolatus, and that
from the kidney, both the streptococcus and the staphy-
lococcus pyogenes aureus.
In the four remaining cases the cultures from the

various organs (exclusive of the lungs) were sterile,
or contained various unknown bacteria; and no general
pyogenic infection could be demonstrated. It may be
mentioned that diphtheria was coincident in but three
of the seven cases of general infection with pyogenic
cocci. Broncho-pneumonia was observed in nine of
the eleven cases. The cultures from the lung in these
eases resulted as follows :
The streptococcus was found iu four cases (includ-

ing two cases of coincident diphtheria in which it was
associated with the bacillus diphtheria:) ; the bacillus
diphtheria: in two cases ; the micrococcus lanceolatus
in one case ; the micrococcus lanceolatus and staphylo-
coccus pyogenes aureus in one case ; and iu one case a
mixture of three of these species of bacteria. It is
apparent, therefore, that no one species of bacteria is
to be found constantly iu the broncho-pneumonia of
scarlet fever. This has also beeu shown to be true of
the broncho-pneumonia of diphtheria.

TYPHOID FEVER.

But nine cases of typhoid fever have come to autopsy.
The chief points of interest in our study of these cases

may be briefly given as follows: The typhoid bacillus
has been found in the spleen in seven of the nine cases,
lu the two negative cases the failure to find the bacil-
lus may be explained by the fact that both cases had
entered the stage of healing. This early disappear-
ance of the typhoid bacillus is interesting. It is
worthy of note that iu one of these cases (an acute endo-
carditis) micrococcus lauceolatus was present. In two
cases there was a poly-infection with both the typhoid
bacillus and the streptococcus, diphtheria being coin-
cident iu oue of them. As to the distribution of the
typhoid bacillus through the organs other than the
spleen, our observations are uot as complete as could be
desired. Our results on this point may be summarized
as follows : The typhoid bacillus has been found in the
liver iu four out of seven cases in which cultures wore
made from that organ ; in the kidney in three out of
seven cases ; in the blood of the heart iu two out of
four ; iu the mesenteric glaud in three out of five
cases ; and in the bile in two out of three cases.

In the identification of the typhoid bacillus and its
differentiation from the bacillus coli communis, great
care was exercised, the liability of confusing it with
that organism being always borne in mind. The
typhoid bacillus in these cases was differentiated from
the bacillus coli communis by tbe absence of gas pro-
duction iu its sugar-agar culture, by tbe appearance of
its potato and litmus-milk cultures, by the absence of
indol production, by its motility, and by the ease with
which its locomotor organs could be stained. Most of

these tests were gone through with in every case to
make certain the identity of the bacillus.

BRONCHO-PNEUMONIA AND FOCAL-PNEUMONIA.

The most important and extensive investigations of
the bacteriology of the various forms of acute focal in-
flammations of the lungs are those of Finkler, Netter
and Mosny. Finkler, from an examination of 37 cases
of broncho-pneumonia and other forms of acute focal-
pneumonia, fouud that various species of bacteria oc-
curred iu these processes, but that the streptococcus
was most frequently met with in the focal forms other
than true broncho-pneumonia
Netter studied 95 cases of broncho-pneumonia, 53

of which were in adults and 42 in children. Of the
53 cases in adults, 35 were mono-infections in which
the micrococcus lanceolatus was found in 15, the strep-
tococcus in 12, the bacillus of Friedlander in 9, and
the pyogenic staphylococci iu 3; while 14 were poly-
infections with two or more of these species of bacteria.Of the 42 cases in children, 25 were mono-infections,
in which the micrococcus lanceolatus was found in 10,
the streptococcus in 8, pyogenic staphylococci in 5, and
the bacillus of Friedlander in 2; while 17 were poly-
infections with two or more of these species of bacteria.
Netter concludes from his study, that neither in chil-
dren nor adults is there any relation between the
species of bacteria and tbe type of inflammation in tbe
lung.

Mosny studied 17 cases and found the streptococcus
in 11, in five cases accompanied by other bacteria; the
micrococcus lanceolatus in four, and the bacillus of
Friedlander in one case. Three of Mosny's cases
were pseudolobar and iu these the micrococcus lance-
olatus was present.
In the course of this work cultures have been made

from the lung in 16 cases in which broncho-pneumonia
was present, exclusive of cases of diphtheria and scarlet
fever. In eight of these cases the micrococcus lance-
olatus was found as the only pathogenic organism
present, in two the streptococcus, in three the staphy-
lococcus pyogenes aureus, in one the micrococcus lance-
olatus and the streptococcus ; and in two only tho
bacillus coli communis or various unknown bacteria
grew in the cultures.
Iu two cases of atypical pneumonic consolidation the

micrococcus lanceolatus and the streptococcus were re-

spectively present.
From these results it is clear that, as iu the broncho-

pneumonias of diphtheria and scarlet fever, the species
of bacteria associated with pneumonia conditions other
thau the lobar type are subject to great variation.
Of other pathological conditions in the lung, from

which cultures have been made, tuberculosis only will
be considered. In all of five cases of various types of
pulmonary tuberculosis either the streptococcus or the
staphylococcus pyogenes aureus, or both, have been
found iu the diseased lung. From one of these cases
the bacillus diphtheria: was also isolated, and found to
be characteristically virulent for a guinea-pig. No
examination was made of the throat or trachea at the
autopsy, for there was no suspicion of diphtheritic in-
fection.

A Warning to Midwives.— It is reported that a
midwife has been committed to trial in Euglaud charged
with manslaughter, on the ground of having communi-
cated puerperal fever to her patient.
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